Pre-Existing Material Categories
The DOE inventory of plutonium exists in a number of different forms (i.e., metals, alloys, and compounds), and in varying degrees of isotopic enrichment and chemical purity. The material form, enrichment, and types and levels of impurities are considered when deciding the appropriate disposition of any excess plutonium. Material categories were devised to facilitate the characterization of processing requirements for dispositioning material through any given disposition alternative.
The basic inventory data is available at the site level, and at the DOE-wide level within the Office of A r m s Control and Nonproliferation, which maintains the Nuclear Materials Management and Safeguards System (NMMSS). The individual site databases provide detailed information on each physical inventory item, but the categorization schemes are not standardized or consistent from site to site. The NMMSS provides less detailed information on materials, but is, instead, summarized by categories and is more consistent in its scheme of categorization. Given the inherent difficulty in correlating and assessing information from the site databases, and the desire to maintain consistency with the DOE-wide plutonium inventory database, the NMMSS database was used as the basis for the feed report. The NMMSS has a categorization scheme that identifies ranges of isotopic enrichment, the general makeup of the plutonium inventory based on the most recent processing activity, and the program for which the material is being provided.
Seven isotopic assay categories are used in the NMMSS database toidentify the isotopic assay of 240Pu in the Plutonium-239 material. "his characteristic is used to differentiate weapons-grade plutonium from reactor-grade plutonium. The Isotopic Range Codes, or Material Types, 51 and 52 are considered weapons-grade. The assay ranges for the isotopic assay categories are given in the following For the most part, the NMMSS COEI codes and descriptors did not sufficiently characterize the plutonium inventory to easily identie processing requirements for the purposes of material disposition. TheANSI scrap codes provided more detailed descriptions for those materials identified as scrap, but the NMMSS database was still lacking information pertaining to the levels of alloying constituents and impurities. Other sources of information from the sites and from DP-22 were used to gain a better understanding of typical alloying constituents and impurities.
+ '
In a search for a Materials Disposition categorization scheme, individual site item description codes (e.g., RFP's IDC, LANL's DES, and LLNL's forms and shapes) were reviewed and found inconsistent for a DOE-wide assessment and roll-up. It was decided to start with a categorization scheme used by the DOE Defense Programs (DP-22) that used nine main categories. Specific COEI, ANSI, and project codes had been assigned to the nine main categories as shown in Table 2 . Not only were the DP-22 categories close to the needs of Materials Disposition, but by using the DP-22 categories, itbelped in separating those materials that .were excess to Defense Programs from those that were not. 580,581,582,699, 772 132,134,145,147,148,150,152,154,164' , 165,167,169,180,182,184, 195,197,200,204,206,220,222,224,236,237,238,251,252,254,305 (-GB-), 308 (-GB-), 450,690,701,721 (AOO, A02, & A03), 778, 779, 782 133, 146, 149, 151, 153, 155, 166, 168, 170, 181, 183, 185, 196, 198, 201, (BOO, B02, B03, B11, B40, B70, & B90), 780, 783 205, 207, 221, 223, 225, 253, 255, 256, 257, 691, 702, 722 060, 061, 062, 235, 287, 289, 453, 454, 455, 456, 457, 635, 636, 637, 709, 710*, 725 (COO, CO1, C02, C41, C71, & C90) 063, 064, 081, 082, 083, 1.30, 131, 410, 572, 692, 770, 775, 776, 784 409, 452, 703 285, 286*, 288, 290, 291, , 306 (non-GB-), 307 (non-GB-), 309 (non-GB-), 481,745,746,747,748,749,752,771,774,781,785,788, 789,836 693,694,695,696,697,700,721 
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DOE Material Disposition Categories
The nine DOEDP-22 categories were expanded to eleven categories for the DOEND categorization scheme. Those eleven categories and their sub categories are defined in the feed report. Figure 3 shows the general migration paths of the NMMSS codes from the nine DOEDP-22 categories (plus a tenth Section 91B category) to the eleven DOE/MD categories. Table 3 are those COEI and ANSI codes that were not included in the DOE/MD categories because of the lack of significant quantities of those specific materials, and due to the necessity of getting a baseline inventory established quickly.
. . , The Material Disposition Categories were formulated to identify potential processing requirements for disposition activities, which might result in separation, purification, volume reduction, stabilization, or immobilization of the material. Any specific material item in the inventory can have several materid attributes that w i l l qual* it for a couple of material categories. An attempt was made to avoid this problem, but because of the need to work with some of the pre-existing categories, it was not entirely possible. This made it necessary to generate a sort order algorithm that would provide consistency in how the material is cataloged.
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D R A F T
The sort order algorithm of matefial is as show in Figure 2 . The first major sort identifies materials that have been assembled into Pits. It does not matter whether or not a pit is in an assembled weapon. "he second major sort identifies Irradiated Fuel. Some material that received very little radiation, resulting in negligible fission products is identified as Miscellaneous material. The third major sort identifies Reactor Fuel.. "he sorting algorithm then determines the level of impurities in the remaining materials, and groups it into Lean Scrap, Rich Scrap, or (Oxide, Compound, or MetdAUoy) ifthe impurity levels are minimal. Several exceptions to this sort algorithm allows for consideration of some specific materials as shown in The DOE/MD database was set up on two separate platforms --a MacIntosh using 4th Dimension, and a MacIntosh using MicrosoR's FoxPro. The purpose of using the FoxPro database platform was to test the capability to import and manipulate the NMMSS data. FoxPro can be run on either an IBM or MacIntosh platform, and both the NAC NMMSS database conversion project and the DOE/& field office are developing database systems on an IBM platform using FoxPro.
Numerical Calculations
The material categories were added to the DP-22 (slightly modified NMMSS) database, and then subtotals were derived through queries. The summary tables for the feed report were generated with Microsoft's Excel spreadsheet from data extracted from. the database systems. The Pits subcategory totals were generated using the 95-1 P&PD data entered into an Excel spreadsheet.
The category totals for Rich Scrap and Lean Scap was not as straightforward as were the other categories The proper category for a candidate material sometimes depended on the level of impurities, which is not provided in the NMMSS database. Therefore the candiate materials for Rich Scrap and Lean Scrap were divided into three .
categories --Rich Scrap, Rich+Lean Scrap, and Lean Scrap. The NMMSS database could total those separately.
Then information from the Rocky Flats site database was used to ascertain the ratio of Rich-to-Lean in the Rich+Lean category. That ratio was then used to split the-Rich+Lean Scrap total into Rich Scrap and Lean Scrap.
Those new values were then added to the known quantities of Rich6crap and Lean Scrap from the NMMSS totals to derive the final numbers for the Rich Scrap and Lean Scrap categories. That ratio was applied to all the other sites as well. as the actual ratios for the other sites were not available.
Remaining Work
The work that was performed in support of-the feed report provided sufficient information for disposition alternatives to initiate process flow diagrams and assess the requirements for processing the various categories of materials. Only the NMMSS material categories with significant quantities of reported material were evaluated. Table 3 lists the CQEI codes that are used for plutonium, and indicates which of the codes were mapped into-the DOEYMD categories. The remaining COEI codes should be mapped into the DOEYMD categories so that categories that may later receive significant quantities of material will show up in the appropriate categories. The same is true for the ANSI scrap codes as shown in Table 3 . A complete listing of all ANSI plutonium scrap codes is provided in Table 4 , and a complete listing of all material type 50 (Pu-239) COEI entry codes is provided in Table  5 . From Tables 4 and 5 it can be seen.which codes have not been mapped into the DOE/MD categories.
. Additional work will need to be done to make a viable materials database system for the Materials Disposition program. A discussion of the issues and recommendations for a multi-year effort have been forwarded as an R&D proposal to the DOE/MD. 
